Glucose production measured by tracer and balance data in conscious miniature pig.
The rate of glucose production was estimated in the conscious, unrestrained miniature pig during metabolic adaptation to starvation (up to 120 h) by the simultaneous use of three different techniques: 1) the isotopedilution technique, 2) the arteriohepatovenous catheter technique, and 3) the urinary nitrogen balance. During the experimental period 1) whole-body glucose turnover decreased, whereas the amount of glucose recycling increased; 2) splanchnic glucose output decreased, whereas the rate of splanchnic precursor extraction increased up to 48 h, followed by a decrease; 3) gut glucose consumption amounted to about 30% of splanchnic glucose output; and 4) urinary nitrogen excretion declined continuously. The comparison of the different methods revealed that during starvation 1) tracer-determined glucose production rate was within the range (+/- 10%) of the splanchnic glucose output; 2) mean hepatic glucose output overestimated the tracer data by about 30-40%; 3) splanchnic glucose output underestimated hepatic glucose production by the amount of gut glucose consumption; 4) tracer-determined glucose recycling corrected for isotope dilution and amino acid contribution was within the range of splanchnic gluconeogenic precursor extractions. Considering the limitations (e.g., gut glucose consumption, gut lactate and alanine release, blood flow measurement) and methodological problems of the different approaches applied, it is evident that each method reflects different events. It is suggested that the versatile tracer technique combined with nitrogen balance should be preferred for measurement of endogenous glucose production.